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CONNECTION OF START-STOP REGENERATORS AT SUBSCRIBERSY TELEGRAPH STATIONS

Vestnik Svyazl [Ebmmunications V. I. Grigortyev, engineer
Junior research asscciate,

Herald/, No 5, 1955, Moscow,
pages 27-28 Central Scientific Research
Institute of Communications

The article exsmines the problem of applying start-stop regenerative
relaying for correction of telegraph signals transmitted in subscribers!
telegraph (AT) communicatiens, and presents the circuit of an accessory
device which makes possible the use cf one and the same relaying in both
directions of transmission. The problem is also examined of the place
of connecting these relayings in the circuits of the subscribers?' tsle-

graph stations.

The system of subscribers?' telegraphny, which has been widely developed
in Russia, is bullt on the principle shown in the schematic diagram of
Tigure 1, In this Figure GU is the main junction station,

OU is the oblast junction station,
RU is the rayon junction statioen,
Ab is the subscribert?s telegraph installation.

As is evident from the drawing, the number of stations that participate
in the establishment of a connection can be as many as 6.

To organize temporary communications between subscribers! sets which
are located in different inhabited points; the channels of telegraphic
relaying {TT) are customarily used. If besides, the line of transmission
consists of several sections, then the distortions of telegraph signals,
which arise in separate sections, summarizing accordingly, will reduce
the reserve of communications statility. In certajin cases thay can even
surpass the correcting capacity of the subscribers! start-stop equiprent.

According to established standards, the channel of telegraphic
relaying is considered good for operation if the magnitude of distortion
does not exceed 10% on one section, 18% on 2 sections, and 24% on 3
sections.

The esquipment of the subscribers?! telegraph stations, which are in
principle similar te the receiving-transmitting parts of simple tele-
graphic relayings, also introduce distortion. If the subscribers?
telegraph stations are employed in the capacity of intermediate stations,
then the distortions introduced by each of them amounts to 2 or 3%.

But if they are used as terminals, then the distortions reach 5 to 10%.
The explanation of the latter is that the subscribers! sets are con-
nected in a semi-duplex circuit, and in the section from the station to
the subscriber's set the transmission is accomplished by a single-pole

mrethod.

It is moreover necessary to consider the usual distortions iniro-
duced by the start-stop equiprent itself, which can be increased because
of the abseuce of constant skilled control of the subscribers?

installations.

It follows that while the distorticns conditionsd by the eguipment
and channels are not summarized arithmetically, the suvbscribers' come
rmunicaticns operating even through one intsrmedizte station may never-
theless have an extrexely small reserve of stabiliiy, inssmuch as the
effactive correcting capacity of the start-stop squipment is within the
limits of 25 to 20Z.
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’ As iz known, the small reserve of comzunications stability stipulates
the necessity of sufficiently accurate regulaticn of the phase of recept-
ion, the optimal position of the phase setter being varied in dependence
on the numbar cf the transit stations and channels which participate in
one or ancther connection, the quality of tuning, and so forth., It is
difficuit. to carry.cut this regulation undar the opsrating conditions of
subscribers?! sets; the more so, since it demands of the service persomnel
not only expenditure of time but also adequate akill.

Therefore, to heighten ths qualivy of subscribers! telegraph «c
sunlcations, the telegraph signals which are distorted in the process
of their passage through separate sectiona of the line should be
gorrected, This can be realized by means of start-stop regenerative
relayihgs which are conrnécted at the transit stations of the subscribers!?
telegraph., The main junction stations of the subscribers? talegraph system
must first of all be equipped with such relayings, or regenerators as it
is customary to call them, inasnmch as the greatest number of transit
connactions passes througn them. The need for regenerators will be less
at oblast junction stations, since these stations are mainly intermediate
only when connections are made betwsen the subscribers of rayon junction

statignsﬂ

Special ressarch work has to be carried out to determine the total
number and typs of regenerators necessary for servicing the growing
system of subscribers?! telegraphy. However, it can be saild with cer-~
tainty that a large number of them will be needed for this purpose.

“"Censidering the relatively high cost of regenérators, it is necessary
first to elaboraté methods of connecting them in the circults of the
subscribers? telegraph stdations such that the most effective usa of the
Inrdicated équipment will be secured. Soviet specialists have created an
extremsly simple sdditional device (DVU) which, considering the altermate
character of the work of subscribers' sets, permits using svery start-stop
regererator in both directions of transmission., Due to this device the
required number of regenerators is halved.

The indicated dsvice automatically reverses ths input and output of
the regenerator depending on which of the subscribers (the cne calling
or the one belng called) conducts the transmission. Imasmuch as the
transrission usually begins with the subscriber who makes the call, the
initial oSperating position of the regenerator is connected in t he cir-
cult of this subscriber's transmissicn, But the reversing of ti:. gen-
aratorfs input and output occcurs only at those times when the subscriber
called conducts the transmission, :

The principle of the circuit of the additional device DVU is shown
in Figurs 2, This device consists of 3 relays: telegraph relay A and
2 telephone relays V and P. ERelay A serves for reception of telegraph
signals which enter from the side of the subscriber called and for
control of the reception relay of the regenerator. The relay V realizes
the ccnnection of the regenerator, and the relay P switches over ths
regenerator from ths circult of iransmission %o the cireuit of reception.
The relay P has 3 windings, Winding I of this relay is the opsrating
one; winding II the magnetizing; winding III retards the releass of the
arzature by 250 to 300 milliseconds.

+t us exazins the operation c¢f ihe DVU cirerik.

Connaction of the regenerator: as long as tha cocnnection with ths
set of the subscribsr called has not besn coxpleted, the slaments of th

DVU circuit are in 2 siale of rest, ©Desides, the contseiz vy and v3 of
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the ciranit of transcission {(terndnaiz 1 to 4) and the circuit of
reception (terminaiz 2 to 5) are connected straight with the result
that & through line is cresved for passage of dialling impulses through
the additional device DVU. -

At the automatic station AT of the subscriberst telegraph the con-
nectlion ¢f the ragenerater in Lne transmission circuit when a transit
connection has cecurred, occurs automatically by means of relay V. The
latter opsrates from the roply signal (plus) which entsrs from the side
of the subscriber called.

“are instailed at manual service staticns of the sub-
i not possible to use the action of the

I} n, since in this case the change of
plus) occurs when the plug is put in the socket
of the line going to the station called. Therefore, the connection of

regenerators at staticns of manual service must be dene by hand by means

of the push button XnV installed on the switchboard (in Figure 2 the
connection of Kn¥ is shown by dotted lines).

If regenerators
scriberts telegraph,
raply sirnal for ths

Transmissicn from the side of Lhe subsoriber making the call: The
telegraph signals wnich enter the input 1 of the additional device DVU
pass throuvgh the circuit: terminal 1, contast vy, the lefi (in the

: MEST SEEUE B ISR S LeonTacts

diagram) contact

and armstnr-e ~f rolay AL Tf
Ly and veo . ? AR

P Y

At the same tims at the input 5 a plus enters from the side of the
subscriber called with the resull that current rasses threugh the winding
of relay & and the winding I of relay P. Under the acticn of this

current relay A holds its armatures at the left contact. Relay P does
not operate since current passes in the opposite directions in its

windings I and II.

To the side of the subscriber making the call a plus is delivered
through the contacts pp and vy and terminal 2.

Transmission from the side of the subscriber called: The first
start (minus) signel entering from the lins at terminal 5 passes,
branching through the winding of relay & and the winding I of relay
P, In conseguence of this, the armature of relay A is thrcwn over to
the right contact and transmits ithe start signal to ihe input of the
regenerator,’ Since the direction of the current in winding I of relay
P is changed, the latiter opsrates.

Contact p; closes the winding III of relay I1 thereby preventing
release of thé armature of this relay during the passage of working
signals which enter {rom tre siie of the subsariber zalled. Contact
Po connects the cubtpus ot gengraler to terminal 2, i.e,, to the
channel geing to th “ber making the call. Tne contact
P1 closes the st inal 1 to terminal 4, along

2 subsurliber making the call

which the plus wi
to the subscri
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A ckeletal diagram of the connection of the regenerator in a station
of the autcmatic system with use of transit selectors in shown in
Figure 3. The operation of the circuit consists of the following.

When the first series of impulses of dialling, which determine the
need of establishing & transit connectien, enter along the channel TT
to the station the brushes of IV-GI group selectors, which have at
first completed & ferced 1ifting rmotion, and after that a free rotating
movemsent, are connected through the circuit of the additional device DVU
to one of the unoccupied transit selectors TI. The latier comes into
action, and its brushes rotating at somewhat heightened speed, stop at
the output to the free device of the corresponding group of II-GI group
gselectors. When the next series of impulses enters, this II-GI group
selector accomplishes the connection with the open channel in the
direction of the station called.

On the entry of the reply signal from the side of the subscriber
called, the switching relay V operates in the circuit DVU and the re-
generator is connected to the communications.

The examined method of connecting the regenerators secures their
most. economic and rational use at auvtomatic stations of subscribers?

telegraph.,
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